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" ,nU!: 4. Chemical Composilioll of Country I(r/ckJ :llid Igllt..."OUS HocliA Crain the CI£'arwater Lske Crnte~ 

---- ---- ---- & 
9,.t. % wt. o/t- •. d . wl ~o B.d. wt '5'0 s.d. VI' to c~ ... r. f(. VI' l C;C 8.d . " .. t ~;' 

" 0. 6:.1.2 60 .84 6 .0.; Gj .3 7 , 1) 1 (j:! . ~ I.:),' G:t.':; ~7 . '2 G4J '17 I. ~ :I~ . 7 

r~~ 0 . .-.1 IJ . it 0.41 0 .4'1 O . :$~ 0 . '-.0 O.nl u ~!) 0 ,~ U. ; 3 O. l :l 0 . .>1 
Il l), 1.'>.6 16 tIS 1.19 If' .4 ~ . 3:! I: •. /i l.:Ji '11 f) ltl . :! )i !)II o :j~ Jl.tI 
;tiJ, :.LO t .!)!' 1. fJl :! . l Lit; :! . 7 0 . '-'" :1.1 j . t ~ . J:! 1. 2:, 4 :\ 

r..o :! . b 3 . :!U l.j7 :! .ti 1 . ;;'10) I ~ 0 .. 1):, 1.1) 0 . 9 l.IS O.M! 2 . ; 
)t~ 3 . 1 2 .aS los.; 1.:1 1.34 :t . !) O.ti.; J.,j :! . !f :! .U7 O • .j7 J.~. -: 

t'JO :1.3 ·I. b-.! 1.69 30 1.9.j :!.I' 0 .61 2 . 1 -l.a 4A'i O . .j l 3 . 2 
\lnO O.o.'! O.ltJ O . O~ (10 1 n , lO n . !).1 " 14 0 . 11."; O. 'J.; () 01 0.1" 
~t':O 3 . 4 .:11 o ;.1 :I .:IS 1.04 :].11.; 0 .3 1 L. G:, 3 .91 :I.;~ o 4" 1.1~ 

~,o 3. 1 2 3' O. h:? :1 .:16 0 .1,:\ a _ G~ 0 . 14 G 40 3 .-U :1.,;0 0.-1:, 0 . 11 
.11,0 0.9 O. it) 0.27 0 .41 o :1I 'J. :ift 0. ; :; oj :.!l 2.W I . :~I O . ~7 Iii . !) 

p.o, 0.21 0 .2.-; 0 . 18 O. tI 0.07 0.3~ 0.04 U.H 0 .30 U.au O.U') U.3 

Scltdtd Traa-ElclTl/'nJ Dala (in ppm) 

Zn 2,-1 ;0 Zl.j 40 i'-' 20.:; .70 
CII 10 20 30 3 2U 67 IV 
Si 3,j 12 jSfI 90 :!O S c'O 
Co 3n -~ 3 .• 7 &u au 30 
Cr 10 :!O :!OO 10 5 5 
\' 120 6,:; 6., 70 I!<U LJO 100 
Ib &-") 7;0 s.:.o :!OOO 7C'fj 1000 10'.lO 
Zr 9'-. I ~O 100 300 

1. Avernge country rock, (r!'lm f:flFlt ,t ai, linGO!. 
2. Avcrng~ country roC':k, from /Jo.tock I l%~1 ( Hi IUl.'lly~). 
3. :\vemge country rock, cc nlr,d UlllifL of t·:\."l bkc (:!\J !ulLtly'-CS), 
,. A,·er".l~ m~Li ~i\"{' il(l.NIlS rock (rom efL~l bke (l:? I1IUllr~), 
5, A"ernge h: ne.JII~ hrrccltL, f<:l."t.lflke 16 o.n.·.ly..ei). 
6. Avemlite ilU't'OlIif hN""(,Itt., W(''' '' I I~ke (8 an. .... lyses). 
i. Avcrngn m!L.:" jvc ilo: lIroll:J w('k from we..,t lake ( 12 An!llr~). 
8. Aver"'b~ :ltl.."\lr"i.3 of K) ~b.iierou.'1 Ullranlnfic veinlcts frum dnll core~ bcue;lth ~OCI'lt lake (4.f\.,\ lyses). 

bl'l"C('b. I 'Cnelr~ Il' .. l in bore h"ll''', iur iluilllt! 
E}·p5ifl" fOU.';; ~crpC'nlitlc !f':lm;;. :\ lthollch not 
3tl3lyzoo., mincr.lliution in the fonn of m ilieri te
letrahrdril c ~(,:lIn5 is :11 ';0 found in tht-.e (' (m.:". 
The chNnic!l1 r.. ... I1!'!.i :;:hm.- ~i!!'nific:Hll enrich
ment of po' a:l ~ illl1l ;tntl impon· ri.~hml'llt in :)IlIb 
IR ignr oU3 f()(' k.::i rf'bli\'c to cll1lntry ro('k~ , Thl' 
i:neou.:l rOt'k3 in \\' (' ~t (,1t'3 rw~tl"r I.:.ll t" "r.d,' r 
3m eurirhcd in a!kaliC'S nnrl impo\'eri:< hccl in 
m.'!.!'llr.~ium, nir l r l, :'l Ilt !' c)Iru flllUlit c(ttllpa rc d 

I\'jlh Iho .. '"\.' in E a." L (,, 1(" lrw~l j l'r I':l kc I' r'tt, ' r , 
t\'hich, :\t-corcJ in!!' til cnn" t' nlll'lI :t l p"' trllll)!!IC 
th('()ry. wo uld indi,':.t c:\ itom!!\\ haL hi!!il e r d('!!,rcc 

of different ialion. 
Car.9:II:cll crater fomF nn :llmo:<t prorfcl'l cirrlc 

;ro km in di:lI1l('lcr, l·ut thrfll!!':!l J'rot cro ;wic 
. ;:tnil;::tnnr into ('ry:stalli ne rocks (Ctlni e, l!hJtlcl , 
.\ rim 5~ nrlint' 0\ l' r lllrfh"t l away fWIIl tIle 
tenter is bountlt. ... { on bo th sillc:!; by f:lllh :; . The 
teulml core of cry:< tallinc nwks . shock meta 
morpbo5Cd along it:; m:ugin, is scparn.ll.'u from 

til(' rim ~l lId3l onc by If'tl."<:f'S of nplunitic . Ot)\\,
klltrlcd. irntTlI r nt-ch:uJ:cri roc~, ShC:lthM by 
i!!ncvns brl'1"I·I:l. Th('::;c j~IICtiliS rorks a r~ s it::. 
Jllfi" :lntly rtrill'r in pOl:L .. ~ illm :mrl m:a!!l1(',;ulTl , 
:1Iul pilOrrr in glicon :11111 soJiuln 1i&:1U the 
rrY""l :t lhllc roc:·ks. Ii the- s/'ilimrntllry nwk.:; are 
ilJ('illIlC't l, the tbITt'n' nrC:!' 3rt' C,'(,n lar~ ... r . ~h{l( .. k 
IIIf't: ltnnrphl5:In j ... nut fmuIII in thf' ~Nlim('nl:l.ry 
flll ... k..:. even wht·re they onrhc shock-mC'b
mo rphO"('tll,:H'nu'ul rwk.: rCurri~. Iflfi7J , 

The .'-wlbur!1 ,tI'IId"r;", ,j .. kill lOll!! II\' :?~ km 
\\1.1 (' . po.~(-..;z ~H II " I, i Ih(' tltUwult prl1",If'IHS In 

(': III ;ltli ~ln !!rolll!!.\". The grolo~y i3 hi!!hly com
plex und ctlU{ro\'('r~ i :l l, l nd ch('mital d!lt:l :lre 
not JI:lrticubrly :thunthnt. The Sudbury imlp-
11\ f' Ja.lS the form of :1 lopolitltic i=hcct, 1.72 boY. 
old , \\"llo~c mc;,U1 compo ... itulO (T:tble 1) :l.$ com
plltrd br Clll/ iliS rI 01·Q is ~omewh:'lt simil:lr to 
that of it:nt'olls rtwk:i fOllnd ;n otner Can~lfli:Hl 

craters, Lut r:lthcr lhO'l' rcnt from that of large 
g:lhuroic lopolilhs . Tile urupLl\'e i.i on'rIJ.in 


